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ABSTRACT . ' ■ " ^ . , 

^ . AS a' means of studying the present public ^qfataloga. - 

ajid possible catalog format alternatives at the Iowa Sta^te Unlver&itj 
library^ a .S-week queuing study was aonducteda Obj.ectlvfes ^'ofi th^e; \ 
study were (fl) ,to detertaine the correlation' bet-ween other litrapyc 
statistics (e^, # .door counts and qlrculation record^! and use -OLf the 
public catalcgsi if2) to calculate the ratio between use of, the ca^d 
catalog and the separate ^eria^ls. catalogs (3) to compare the 14.brary'. 
staff's use of the catalog with use by'the publics and (ftK to obtain 
information about use o% the card catalog and the serials catalog in 
each of several aut'ondmous library service points^b 'The .catalogs wer^^ , 
observed in 23^, 10-rainute periods* Numerical data gathered from 
observaticns are prSfented in the form of scatter diagrlms arid 
histograms comparing card catalog -use ^ circulation counts^ and e^xit^ 
counts^, Th6 results Indicate little correlati^on between' numbers o^^ 
card ^catalog users and ether s-baff '^gathered user statistics* It was 
also found that card catalog users arrive- randomly^ and neither their 
numbers nor their arrival^ patterns can be predicted through use of' 
other library statistics, (SW) . ^ - 
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abstragt; 



^ The authors condueted a slk^week queuelrig.;study of^ 
ea(talogs to the Iowa State University JLlbrapy system,' Ar total pfj 2,357"^ 
t^n^mlnute^ random samplesHof usage were token d^ing 39 pre^delermined '^^^^^^^^ 
pieak /hQiiy75 , of library use each week . A t^si of 2%jcat^og^sites| were^^^^^/^^ 
gample^ r - card catalogs in* the Main Llbrarj^j on^^rmoh UB^&ry^ 
i'eajding rooms; and 22 serial catalofs (the Sixteen sites 'in the Main library : 
%ere^ counted as one intslleitual" serials catalog for. comparison With the one , 
physical card catalog) . ^ \ . t ; \ " \ /— " - 

^ ^ The data gatHeredj^b^^ samples are fimalyzed\^^^the^^ - 

' , f 'following purposes r 1) to d^ermine lf^roJitlnely g ^ ^ • . ; 

- / statistics (namely, door couiits and QlrculM^ atatlstlcs) c^n validly 
/ be lirsed< to predict' catalog usageV 2) to determine the ratio of the usagf ' 
/ of the 'ISU' card catalog and the ISU serials catalpg (which is printed in^- ^ . 
/ . jDook format) ; 3y to pinpoint the peak half-hour jusage period of thje^ . . 
/ ^ sampled 'periods in otder ^d more closely. measur#the rate of use ana : \r 
/ ^ ? provide more data to accurately predict the Meal number of" aiternW|ve ^ 
/ - eat^og devices^ satisfy patron^jieeds during those peak periods; ^ 
4)\ to determine the ratio of staff to patron use of the Library card . 
cpaldg; 5) to measure usage of both vfiard catalog' and s catalog ^ ' " 
in each of six! selfrcbntalned library facilities ; and 6j /to .show which ■ 
areas of thf 'divided card catalog eKp^rience he^test use by patrons / V 

^ / The results from the analyses Indicate llttl^ correlation between , . 
iiumbers of card catatag users and other staffs gathered u6er statistics*. 
This fact j Iti turn',, made necessary a second slK-^weij^ queueing study , , 
Cjoriducted during |ha^same- time of the year ^but one yeat after the first- 
tftudy. Durlng^the -^peak of the^eak" perjodSi^ 2iO0 to 2| SO^p.m.*^-: 
Mondays thrdvlgh Thursdays (t^s time block having been identified in \ \ 1 
the first study) , ;^he authors 'counted all entrants to thf card o§talog^ ^ V 
are^= by^'^Q minute . With - these ' a^dditional delineation& of arrival pattesns) 
jvlthin ff heavy--use -period , the authors performed a goodness^of-fit test 
^ d found the data folioiiv a Ppisson dlatrlbutjon using a 95% confidence 
liftlt* This shows that users of th^ card catalog arrive randomly i 'and 
neft^er their numbers nor their Arival patterns can be predicted with 
the use of .other library statistics,' 1-= 

" ' V ; " . > . - ^ . - A- . ^ - - . * * \ ^- < 

^.^^ \ Additionally , tlfte authors determined a 60i40 o-atlb ^f serials ' ^ 
boolc''Qat0lqtg use to card catalog use; an almost/even distribution of ^ * 
users bf the card datalog subject files and the^awthor /title filesj a tbtal 
of 20*5% staff us^ of^th^',card catalog diiri'ng the d^ys and nours sampled; 
fiiid relatively light use of all public catalogp in the ^extramural coliectioris^ li 
partiolpating in the st^udy, • ^ . 




A USER STUDY OF EUBLIC CATALOGS:. . ■ ' , t- > ' ; ' 



A QUEUEING APPROACH 



Introduation 



J Fr&m January ;8 t^^^ February 18, 1979, the authors ionaueted 
-a q^usuelng study irf which ^Wey ex^ of the Iowa State University^ 

Library's publlo catalogs. '^-T^ Study was sponsored by the Library's- ; \, 



G^mittee ori;the Public /Ga,t^ Alternatl^^..^ Thi^ Qonijjiittee was 



appointed in November 4977 ta^^^ and meet a numbar^ of nesds^; I^^ 



' lATai charged with studying the piesent public catalof a and posaible catalog 
format altei^natlves in light of several? chaUenges^facing the- 
neict decade. These elralleriges include managing limited tunds^ plarimng 

V aiw completing a major bulldingradditlpm< considering the use of increasfngly^^^^^^ 

* av^fcle technology s ' £md weighing: Library of Cohgress^ de^^ 
its card catalog' and inclement the second edition of rthe; Anglo-American , 
Cataloging Rulls . - , . r~ . , ; ^ : — ^ . ; ; 

It bec/ame evident that knowledge of the actual number of public : 

- catalog* users would aid the committee in "making confident decisions ^abouf 
the future oFl^'s public catalogs . - ^ ^ - , v: = : . : 

• Few detailed studies have^ been published Itemizing the quantity . 

^ . ' - V ' ^/ _ ' : ^ " 

or catalog users at stseclflc tim^s:/i Several unique local factors made . ^ / 

application of available findings difjMeult. / ■ v ^ / v r ^ 

The Queueing Study Subcommittee , which' included the authors , 

formed in November 1978 to plan and Implement the systematic observation. . ; 

of people usmg the Library's public catalogs during the peak periods of \ 

Library use* We Wanted to determine .^the extent: to which the puBliC-^^ catalogs 



\ ■ 



C-^^-^ mpst heavilM^^^^^ Previously at Iowa State, ^ 

est^atlon ,o£ pat^dg u la^galj^^ 'intuitiTO or based upon queatiqnnaire- 

.^rSur.vey i^proftches^ which were 4iffleult|to.^ev^uate objectively , The Iowa State 




d patron use, and tKe areas of 



ERIC 



= > IJliiWrBl%Jsti^^^ the design of a 

p BtatiBticaMwyaHd proc^ ^ « ; v 

' The de&ign offfhip procedure had to-take into account ^he peculiarity 
"that in the ISU Libra^ nb= serials appe|Li^ in the" card catalog. Instead, they 
A are U^ed In -a Mrnp^W^^^^ distributed to v 

locations throughout t^ Staff^rhetrfcers -at public ^service , 

areas, had vflrst'-hahd , though unmeasUyedSj ^experience of heavy' Usa of the 

; serials catalog. ;With the queiieinf stu^v we^hoped to quantify the use of - 

- ' ^ r\-' -"''^ ' ^ I- '''''' . ^KA^ 

= the serials catalog ill relation'' t,o the use of the pard eatalog. In ey^luatinp.^ 

r /alternative catalog formats, the Cqmrnittee on the Publi®-Cataiog and tts . 

r Alternatives included the pjossibility of rmntegratlng se^^s and mc|fographs 

■ ii^ a new mkch^ne-readab^^e system - The existing machme^i^adable serials : 



records on tapes pould form^he base bf n new COM or on-line catalog. 

Secondly wanted to t^st the^alidity"' of using circulation Tand /or 
4oor couirf^Statistics as a mean^ of pradieting use of public cftalogSi, 
^ , J ' Thii^dly, we sought meas-are the amount of the Library ; - ' 
\ st^ff use of the, card catalog in comparison to ^he publlc^s^use,- (Becauaf 
niAhy staff 'members have at-^desk access to the serials: catalog. Library 
staff use of the ^rials catalog was not counted in thf public locations^ 
= 1 This 'delineation , has jnore meaning in the caR^atalog which is the sole 
B^^^^^ bibliographic information for all users, ) Knowledge of the. 
patterns of Library staff use of the card catalog^ during the hours, of the 



5 



4". 



;s4 



er|c. 



Library's peak oecupaney could assist administrators in scheduling personnel 
for the least-triifflcked time periods/ It might also help those making decisions 
eoncernlng future catalog format and record format if the number of staff 
users were known . ; \ 

. ; The study alsp WQS Stru^ to obtain information rGgarding use 

of the card catalog, and the serials catalog in each of several autpnomou^ 
library service polntp * The included oaie branch library^ four reading 
room>j and a seif^contrined colleation within the M^n Library building, 

each, the eard aktslog provldecl bibliographic access to the monographic - 
cpilecjipn in tliat facility only* The serials catalog/ providing access to all 
serials in the Ijibraj^ sy stems would be studied ;in these locatlom as well as 



In five staffed public services areas in the m . ' , 

Methodolbgy ■ \ ^ / ' « . 

^ In arr attempt to ^^ather dWa representing typical catalog use during 
the quarter, the study /was conducted for ^ six- week period during which no ^ 
university holidays or exams occurred* Observations were made dUrihg the 

i ■ ■ ■ '. ■ ■ ' ■ " ■ ' - • ' 

foUowing hours of the Library's peak lOiOOa.m., 11:00 a.m., ^ 

1:00 p.m., 2:00 p.m., SiOOp.m., 14:00 p.m. , and gliOO.p .rn. , Sunday through 
Friday (excluding 10 : 00 a , m ; and ll : 00 a , m , Sunday and 8 ^ 00 p . m * Friday) . 

The &rd catalog In the main building contains 565,000 monographic > . 
titles described on 3,725,0Q8 6atalog qards. Author /title aiid L . 0. sx^ject f^^y 
heading ^ferds,^ separated inlto two seipafate flies. The physical area is mMe ^ 
Up oiT^OO'squarp^^et containing 41 72-drawGr card catalog cabinets and 
eight tables varying iii size^^ T k Q' to 3^ x IT. The annual serials cgtalqg, 
in book fdrmit y^ chains bl^riographic intormation for 30^000 titles as well as . 



indexes t# these titles 



by Corporate body ^and subjebt and a c^mulati supplement , 

6 



i ^ " ^ - 'A^total of **29 catalog slteSwWere seleqted for the study. The'card^ 



4 



y". c|t^f sites Included I the' Main Tilbrary and six spGcial locations < one « 
^ ^'^^ branch^ library a^d Qve reading^ room catalogs^. &erials cataltfg sites ineludad 
five, |rtaf fed loeatio:^ in* the. Main Library ; elevenylbcati^ft in th« Maln,Libi*ary 
.^^t^cks rand six locations in -th^ branch library and. reading rooms,, ^ 
; \ . ' Ten^minute observ^on periorfs were ran donfly assigned so tliat ' , 
-r- . each |en-mlnute perio^^ within the designated ''peak^use hours would be i-. - — - 
^ < sampled aRpro^dmately 4^ e^ch day of the week). During 

ea^ of the 234 observation periods^ the Hurhber of jpatron prrlvals sandsst^f . 
arrivals at the 'card batalo^ in the Main Library was recorded. To facilitate t 
r^^the counting of ari^valsV .card eatalog^area was roped off with onlyione j 
' entrance /exil point. At the end of 'each observation period the loaation of 
/ • eaoh^^atron within the COTd. catalog area was mayked on a schematfc drawing 
_ of tl^e area (Figure j). ■ , , 

V The icard catalogs and serials catalogs' in the branch litrary aiid 
reliding rooms were observed simultaneoiisly ^during ^ternate MMn Library 
tflrd. catalog observation perils. ^The serials ^catalog in staffed locations' 



i^l^Jie Maih Library were^bbteerv^^uring the same alternate periods 



Followfna r.ecipMcal kltlrnate o of the eleven serials, j; 

V cataQog st|ck locatlor s was ^obsetved. Selection of the"^site was randomly^ 



de^)ffipiained Wsed on the' assiimption that a sample of the stack locations would, 
\. adequately repf^s^ftt serials ao^talog use on the floors and tiers of thi Main 

jL Library * \ ^ V ' ^' ■ ' . , ^ ^ : ^ -n* ^ 

■ > . \i - - ■ - _ ' «. , " ' ^4 ^ 

f Takingnnto account that several observation periods were accidentally 



missed, a tptal. of 2^327 sample counts were collectad. . " 



DAY! 
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Results 



Sdatter Dlagraing ftnd^Pearsdn Correlation of Card Catalog 
*r Use to Circulation arid Exit.CQunts 



Interpretation of the data for this portion of the study began with 
tlie hypotheBis thkt a functional relatlonihlp eKlsts between card oatalog 
use and thrfee routinely measured and accumulated statistical yariables/ 
ntoely exit co\lnt I books cl^^ of persons checking out 

books. If these c6r]4lationB do, Indeed ^ exist, we wanted to show hoW 
the^i^^ue of card ealalof use could be predicted from data collected in the 
Clrfeiilatidn Departm Jnt and at Library exit points , 

: ' V Scatter diagrams (Figures 2^4) were prepared plotting card catalog 
>vuse on the vertlc^ axis and circulation and exit counts on the horizontal 
axes/ We applied a common statistical procedure for fitting a line to a 



scatter diagrams the l^east^square regression j ^^slng the Statistical Packaf^ 
for the Socibl Science^ (SPSS)'; In addition to proHucing a scatter diagram,, 
the subp^ogram^calcu^ated Pearson's r* r: , Significances Standard Error of 



Estimate (SEE), Intercepts and Slope. Pearson's r serves two purposes^ ^ 
the first as an Indicator 6f goodness of fit of the linear regression and the 

second, a measure of aasqciation indicating the strength of the linear^ 

' ' 1 

relationship %betw0en the two variables. Essentially, r is a measure of the 
proportion of variance' in o^e variable affected by the other* SEE may be 
interpreted as an average residual or average error in predicting a point 
on the regression line from the. regression equation. Intercept' and Slope 
were used to plot the regression line. 
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= ^ Figtire 2 is the result of plbttlng numbeir of catalog users per hour 
and numb en of books charged per hour. There is very little teoncentratidn 
of points near the line of regression , illustrating very little correlation, 
AQtuaUyv It Is difficult to make a visual observation when the absolute value 
of r is less than .3. In this case, r, = .14618 which denotes little or no 
r relation between the two variables . It should be mentioned that r has an 
upper limit of 1* If all points are exactiy on a straight line , r will be 

. ' ^ V ^ ^ ^ - 

either 1 or -1 depen^ng^N^hdther the relationship is positive or negative. 

Examining r one sees that 2% of t|ie variation observed in one variable 

^ • . ^ ^ ■ ' ' . ^ ^ A, . ■ . ' . . . ^ ■ 

are explained in the other. 

The sample size Is sufficiently large, ("Central-limit Theorem"") 

to justify the assumption that the sampling distribution Is normal,- The 

/standard error of estimate , or the amount of prediction error associated 

^ with predicting catalog card use, is ±5.35 persons. At. 95% confidence level, 

the Interval is ±10,48 persons per ten^minute period. /% * 

' ■ ■ ' . ' ^ , , . __ • 

^"^^ — Th5"^Gon^^ompirlson of number of persons cheeking out books 
with those using the card catalog, as shown in Figure 3* indicates better 
correlation than Figure 2, although with r at ,21655, It is still quite iow. 
At 5%s still shows very little dependence of one variable on the other. 
Standard error of estimate is approximately the same as In the previous 
- example, 

Comparlsoh of the number of persons exiting the Library with 

2 

those using the card catalog Is shown in Figure 4. Again, r and r are 
low and indicate 'the Is very little relatlonshl|) between the two variables^ 
The SEE is similar. ■ 
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Fipre 2, Scatter diapamr Number of books 
charged per hoor by number of catalog users 
per ten-minutes. ' - ^ 
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Fipre 3, Seatter diapam; Number of persons 
checklni out books per hour by number of card 
catalog users per ten-minutes, 
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Hpre 4 , Scatter dia|rani 1 Number of persons 
exiting the Library per hour by nuniber of card 
catalog users per ten-minutes. 



Average frequencies per peak hour are shown in Figures 5 and 6'. 
Numbers of persons exiting the. Library, persons checkinf^.out books, ^and 
books cireulated fluctuate over a wider range of frequencies than does the 
number of card catalog users. 

Since little correlation exists between the variables tested within 
duplicate time periods.lt was decld&d to offset the hours of comparison so 

that circulation and exit counts trailed card catalog usage counts,. The^ 

* - - 

greatest Increase of gorrelation was with a one hour differential between 

number of books charged and number of users at card catalog. The value 

. ' _ _ 2 ^ ^ 

increases from .'27460 (see Figure 2) to ,47074, At 22%, r . still shows little 

dependence of otie variable on the other indicating that even in the best of 

circumstances the relationship of card catalog use to books circulated is 

rnlnlmali 



Determining Arrival Rates by Isolating "Peak of Peaks^\ ^ 
The lack of correlation between card catalog use and circulation or 
door count statistics implies th|t these statistics , are inadequate surrogates 



the catalog must actually be 
? catalog devices required to meet 



for catalog use; therefore, arrival rates at 
observed In order to predict the number o' 
user needs , 

Using the same arrival rate data above, we cittempted to datermlne 
a mean arrival rate that ultimately woulrl be used to calculate the number of 
devices for alternate forms of a card catalog. Mean arrival rates, broken 
down by day and by time can be seen in/ Tables land 2. Th^ analyBia of 
variance reveals that the hourly means kre significantly different from each 
other (F = 9,24, p <,01)f as are the d4lly means (F = 2, 68; p - ,02) . It 
seemed as if disproportionately low camlog use on Friday and Sunday might 
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Fiffura 5 , Higtogram i By day of week . 
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Table 1, Average number of arrivals at the card catalof per ten-minute 

. . , . . ^ _ 



observation periods by day, 



MSnday 
12.9 
n^42 



Tuesday 
,12.7-^ 
n=41 



Wednesday 
11.9 
n=40 • 



Thursday 
12.1. 
n=42 • 



Friday 
9?6 



n=36 

4-" ., 



Sunday 



9.8 
h=30 





Table 2, Average number of arrivals at'the cat^(^ catalog per ten^mlnute 
observation period, hour. * ^Ti), '^^ 



\ 



A , Including Friday and Surt'd^y ' ' - ^ 



" : 10-tfO AM llyflO AM l;jqO.PM v' 2-QO'PM 3i00 PM . 4:00 PM 8:00 PM 
9.7 10.9 13.1 15..8 • 12.8 8.3 10.2 H 



T 



n=30 



n=36 



n=35 • n=35 



B. .Excluding. Friday and Sunday 



*'10:0OAM 11-00 AM 1:00 PM 2 : 00 PM 3:00 PM 4:00 PM 8:^0 PM 



9.7 




10.8^ 



14.2 -18.0 %14.0 8.8 ' . 11.3 

'^n=24 n^23 n^23 ' n^24 11=2^ 

. ^ i - ■ ^ -- -ft ^ — \ — ^ ^ 
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be responsible for the difference dbserved between-^the daily means* so a 

3 . " ^ ------ ^ 

Sjeeond ^alysis bf variance was ^onej in which only the Mond^ through 
Thursday data were examined r When the Friday and Sunday counts are 
Suppressed, th^re is no significant. difference between the > daily means 
tf - .2^411^ - •83); while the difference betwe^ the hourly means Is 



accentuated (F 10. J5, p < .01), These toalyses indicate that mel 



arrival ratei remain fstirly constant across the four days, Monday through 
T hur sday; however ^ wlthlri each day", ^arrival rates fluGluate from hour to ^' 
hou];". ■ 

In order to determine the ^itelmum number of catalog devices 
needed to serve users , It is necessary to IsA^te the. busiest times of use 
at our present oa-felog* To Identify these peaks of all peak times j count ^ 
frequencies were tabulated for the Monday through Thursday data, Obs^ vation 
periods whl&Ji had an arrival rate' of 15.5 or more (this constitutes less than 
10% of "the cases) were iden^fied as shown In Figure 7. Despite some 7t" 
scattering of pteak use times which is t^ be expected given the small samplfe 
slz^ (i*e. , each ten-^mlnute period was obser^^^ only once for eaeh^d^y of 
the week) « the heavy use periods cliister between 2:00 and 2:3Q^^.m, across. 

\^ - - ' * "^K . c?' 

all four days. W€ thus ^hypothesized that the mean arrival rate between } 
2:00 and 'fe; 30^^ Monday through TJhuriday, is reratlyely constant', V' 

The above time blocks were tested to determine the goodness of 
fijt of the data to certain standard distributions . We had ISog little data for ' 
the 2:00 to 2:30 p.m., Monday thrdugh Thursday period to make that \^ 
determination. Additional data were collected from January 8 through 
February 18, 1%80 (one year after the original study, during a comparable 
six- week .period) . Observation periods were limited to the p^k periods ' 



Table 3. Average, number of arrivals (public only) 
at the card cataiof , per niinute, 2":0Q - 2:30 P.M. / 



Motiday 



Mean ^ 
Count ' 
Sum ' 
Std.'Dev. 



Tulfday 

30 ' 
52 

.8? 



i I 



We'dn|sdfly 

1.8 ' 
30 
54 

1.37 



Thursday 

" 1.77 
30 

53 • 
1.36 



^4 

A 



Count ' 

i'Sum 

Std, Deri 



1.67 



1.37 



1.3 
30 

ui 



1.56 
30 ' 
47 

1.25 



Mean 

Count 

Suta 

Std, Dev. 



2.43 
30 ( 
64 

1.57 



1.5 ^ 
30 



1.33 

10 
57- 

■4.35: 



1 



'2.1 
'30^ 
63 

1.49 



1.04 

30 

46 ' 
1.04 



Totals 

1.77. 
90 
.159 
1.21 



1.66 
120 
199 

1.'39 



1.31 
120 
^12. 

1.31 



4 /' • 


Mian 
Count 


' 2.03 
30 


'/2.23 0 
30 - ^ 


1,37 
30 


l;8 

30 


2.11 
^20 




' Sum , ' 


81 


67 - ' 


't 71 


54 


153 . 




Std. Qev. ■ 


1,27 


1.43 


1..25 


'i;2i' 


1.3^ ; 


5 


Mean |, / ,^ % 


1.47 ' 


' . 2.67 * ■ 


2.43 ' ■ 


2.0 


,2.34 




' Count-i; ^.j^^^ 
lum. 


.30 

74 . 


' '30 
' 74 


30 
73 


30 ^ 
60 


■120 
201 


< i ■ \ 


Std. Dev. 


1.38 


1.93^^ 


1.63 


1.49 






Mean" 


. 2.4 


. 1.33 


' r.83 


1.3 


1.72 




Couht ' . 




r 30 • : 


30 


30 . 


: 120 




Sum 

Std. Day, 


72 ' 
'L8 ■ 


^: -40 

: • .1.4 . . . 


55 

1.37* 


' 39 
, ,1.06 


206 ^ 
1,48 , 


totals 


i , 


2,14 
150 


1.76 
ISO ' ' 


1.98 

leo, 


1.75 
180 


1,9 ' 
6,9fl^ 






321 
1.5 


317 
1.43 ' 


357 
1.42 ■ 


315 
1.3: 


1,310 
^ 1.4 



Table Compar! 
card ca 



son of the obierved distribution,of arrivals at the . 
.alog with the expected distribution , assuming a 
Poisson i^istribution and an averap of 1.9 arrivals per minute, 



Number of ■ 
arrivals' 
(x) 


Probability ' 


K3CP8C18U numpert 
i=minute periods 
|?ith X arrivals 


^ 1-minute periods 
with X irrivals 


podneis of fit 
test 


■ p 


.15^ 


1 _ . 
1 103.5 

*j lyb.b 


' 108 


1 tip 

.136 


1 


Job 






2' ■ 




' \ 186.3 


r ' m 


,009 


3 . , 

y 


.17 ■ 1- , 


• \li7.3 ' 


113 




i 

4 ' 


. '• ■ .oe , ' 




■54 


.026 






/ 






,5 


^ .03 


20.f 




-■ / 


^ §^ (or more) 


'■ .014 




11 


.254' 


'Total 


' Is ' ■ 


P9.3) 


i 

. , ' 690 


1.182 
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of 2i00 to 2:30 p.m., Monday through Thursday, Counts were recorded 
for each minute,' rather than for ten=minute periods, in order to increase 
the precision of the measure of arrival rate, A total of 690 one^minute 
samples were recorded. Table 3 shows the average number of arrivals ^er 
minute for each^of the 30 one^minute observation periods with a mean 

arrlv^ rate of 1*9 persons per minute 'over the entire sample. 

. \, 2 3 4 

With some reliance on the literature, ' ' we cbmpared the 
distribution pattern of arrivals witli a Poisson distribution using^the 
Chi-Square go^dness-of-^fit test. The results are shown in Table 4. At 
the 95% confidence level the observed data ban be Assumed to follow a 
Poisson distribution with an arrival rate of 1.9. persons per minute. 

Serials Book 'Catalog/Card Catalog: Use Comparison 

The distribution of serials book catalogs throughout the Library 
complicates the process of comparing the frequency of its use to the 
frequency of card catalog use. The comparison is based on the assumption 
that the many copies of the serials book catalog represent only one Intellecti 
body of Information* By combining the use frequencies for all six locations, 
the total frequency for serials catalog use was obtmned (Table 5). 

As previously described , five of the locations observed are staffed 
locations. The sixth location is an amalgamation of eleven copies of the 
serials catalog dlstrlbute4 throughout the Library stacks. We assumed , 
the frequency of serials catalog use at any one of these stack locations is 
representative of all eleven locations. Bach of the eleven copies was 
.observed approximately eleven times, thus providing a total of 119 samples. 

Patron use of the card catalog and total serials catalog use (at 
$ixteen locations, accounting for 21 copies of the serials catalog) are shown 
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Table 5 ; Serials Book- Catalog Uset 



Location (numtrer of copies) 


Average number. 
\ of users 


Numb el? of 
observation 
periods 


Standard ' 
deviation 


g2 


Reserve (1) 


,50 ^ 


117. 


f-f ^ 

,71 

* 


. 50 


Circulation (2) 


2.68 


;115 


1.50 


2.25 


Reference (4) 


5.57 , . 


116 


3.36 


11.29 


Periodleals (2) 


4:74 


117 ■ 


2.67' 


7.13 - 


Government' Publications ( 1) 


.21 , / 


115 


.4i " 


■ 17 


Floors /Tiers (11) 


3.88 


■ 119 


.6. '60 


'43.56 


. Totals V 


17,56 


699 ' 


8.06 


64*90 
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Table 6. Serials Book Cataldg Use and Public Catalog Use, 



Loeation 



Standard 

' - - - ■ QPror 

Average Number pf Standard 

number obaervatlon devlaUfiCU VtS 

of users periods (S or\fes% 



n 



Card Catalog 



11.61 



231 



5.40 



36. 



,03 



Serials B ook Catalog 17.56 



69S 



8.06 



,30 



,04 



ERIC 
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in Table -6 . ' Againi assuming 
normal t the 95% eonficlence Int 
average frequeney of use faUs 



he sampling distribution is approjdmatel^ 
srval^^ card catalog use suggests that the 



within the range of 10,9 to II, 6 users per 
'ten^minute period. The comparable confidence interval for serials catalog 

IN: . ^ 

lise is 16.95 to 18.2 users per ten^minute pe^od. " 

The ratio of serials catalog use to card catalog use (calculated 
from the means) is approximately 60:40. By taking, the confidence intervals 
into 'account, this ratio ranges between ^63i37 to 58i42. These results Indicate 
that the' serials catalog is used extensively and is probably consulted more 
frequently by patrols than the card catalog, especially in light of the fact 
th^t not all copies of the serials catalog were observed in this study. 

Staff Use of Card Catalog 

Staff use of the card catalog was measured Blmultaneously during the 
periods wfen the total card catalog use was sampled. In addition to being^ 
countjbd as arrivals, staff were required to sign a special sheet at the card 
catalog entrance point. For the purposes of this phase of the study , staff 
use of the catalog refers t6 all staff 'who, for whatever purpose, entered the 
card catalog area from Monday through Friday (Sunday excluded) and during 
thf hours of 10:00 a.m. 12:00 p.m. and 1:00 p.m. - 5:00 p.m. (8:00 p.m. 
excludei) . As summary of the staff and total arriveas are shown In Table 7. 
The heaviest staff use;(27%) was between 10:00 a.m. and 12:00 p.m.' After 
the lunch hours, staff use tapers off and- ranges between 16% and 19% of 
total use. Staff use accounts for 20.5% of the total card catalog use. ' 

f placement of Users Within Card Cat^og Area . 

Measurements of the placements of card catalog users within^ the 
catalog area was accomplished by marking the location of all people inside 



Tabre 7 . CpmparisQrt of staff use to total use of the card catialbg, by 
tline of day. 



" Number of . - 

Time ' total, users Number of Percent of 

of day ' (staff & patrons) staff users ' staff users 

10;00 AM |3.2 3.5 27 

,11:00 AM ; 14.8 ' 4.0 " 27 

1:00 PM ' ' 16.4 ' ^3.1 19 

2-00 PM 19.8 /SL.2 16. 



3:00 PM 16,2 y.Q 18 

4:00 PM 10.1 1.8 18 



Tof^ 

Average Cn=178) IB.l • 3.1^ 21 
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the roped-djff area at tHe^ end of #ach of the 534 ten=minute counting periops- 
A schematic drawing of the area was used as the form for noting locationi/ 
(Fifure 1). ^ ' ^/ 

. * Though admittedly a crude means of measuring catalog^use distribution. 



we nevertheless extracted from the data some useful information. We^oqbnted a 
total of 2,206 people within the area (an average of 9.4 per count) . Off these 
1,136 (51%) were locate'd in the author /title section of the ^rea and ; 1,0/70 (49%) 
m the subject section. 



Several surveys have beenMoile which examine the type^ of catalog 
Bearches performed by users* Lipetz found that about three-fourtlis of all 
searches \ire (at least initially) known^tem (i.e. , document or author) searches 
TagUoeozzo and Kochen^ found that approximatley 65% of the searches analyze^d 



were known^tem searches. It is difficult to compare these findings to^ - 
results of this study in fight of the different methodolo^ used (i.^e.f observed 
user locations as opposed to user interviews). Assuming that the /use of a 
catalog (subject or author /title) provides a rough indication of the type of 
search being performed* a tentative comparison can be made. ^ 

Both of these studies previously mentioned, based upon actual 
interviews with catalog users ,^ had the advantage of userrBtatus dat^* From- 
these data, the Investigators could see that use of the subject sea&hes 
declinad as the status of the users increased. Underclasspersons: tended 

to periorm subject searches proportionately more than upperclasspersons 

\ ^ ' ~ . f ■ . ' ■ - V ^ 

who^, in turn, used subject searches more than graduate students and faculty. 

As expertise grows in a field, the researcher tends to use the more sp^iallzfd 

indexes and abstracts to journals and non -convention report Uteratur^^^/ - 

to be familiar with specific authors and titles. Conversely , undergraduates 



are the group most likely be searching the isubject cat^^ 

This obseryatlon helps t^explaln the relatlvaly low (51%) use of 
the author /title catalog observed in this study. Iowa State University's 
Igraduate and research programs are concentrated in technology and the 
sciences - areas in ^hich literature Searches are drawn principally from 
journal and report literature* A .related factor effecting the use of the 
author /title catalog at Iowa State is the autonomous serials cat^og^ 'A 
person scanning' the indexing and abstracting Services or using a computer^ 
generated subject bibliography and locating a particular journal tlMe of 
interest does not the:| search for that title in the card catalog (a typical 
known^document search), but instead locates the title in the serials^book 
oatalog. Comparison. of seri^s^^^ use at ISU, indeed, 

shows heavier use of the ^serials catalog * We can therefore speculate that 
the use of the serials catalog lowers the use of the author /title section of 
the card catalog because of the elimination of serial title searches, , 

Table' S^shows a more specific breakdown of the distribution of 
users at the card catalog* Use is fairly evenly distributed throughout ^ ^ 
the catalog areajsuggesttag that no one specific area is more heavily used 
than any other area . ' . 

Speoial Locations . ■ 

Analysis of data from' the extramural collections (four subject-^^ 
specialised reading rooms and the Veterinary Medical Library) and thf 
internal, self--cohtained Microform /Media Center simply allowed us to support 
with observations what we had surmised before, the study ^ that none of 
these collections eKperlences heavy use of either its card catalog or the 
Library's serials catalog. ■ / , 
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Table- 8. Gard GatMog Use by Seetions 

** 
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Author /Title Section : . . 


Users 














A-Brown, R (3 units) 




" A-CIU ( 3 units) 


201 


BrownVS^DIGF (3 units) 


14-4 \ 


CIV-FRID (3 units) 


'220 


DIGG-IMPERIAK (5 units) 


227/ 


FRIE-MASS. (3 units)' 


216 


Imperial^New York, Unit 








• (5 units) 


191 










T? A TM— ^ r 4 iTpi-i + iaS 




New Yorkj Univ^Steep - 






(5 units) 


215 


TOTAL 


1,070 


Steep-ZZ (4 tinits) 


197 




■ 


" TOTAL 


1436 








f . 
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' - Tables 9 and 10 s6ow average card dataldg and serwim catalog use 
per ten^minute counting period ^ standard^ deviation and the 95% confidence 
limits where the least and most amount of use in the ten-minute period are 
represented. Size and make-^up of these collections are important considerations 
as Is the tyjfe oL clientele which each serves when comparing the figures to 



these tables* yhereforej this information Is pv^ below the name of each of ^ 
tha branches. \^ ' ' ^ — 

Comparison of the use of oatalogs in extramural collections and In ] 

the Main Library is coui%terproductive because of the disparity in the sizes 

■ ■ * _ ■ ■ ■ _ . _ _ _ * 1 

of catalogs and collections. Browsing in the branch faciUtles is probably as^ 

effici^t a means of searching as the use of .the card catalog at least in terms 

of a aubjeot search. Because of the limited sizes of these coUectlons, users 

of thfese faculties become familiar with their particular areas of interest * 

and staffs too, come to know the collections intimately. 

Based upon the data in this study^. If ISU converted to a COM 

catalog, with each^of these facilities ha^ng only the film catalog of its own 

collection, one reader in each facility would be sufficient* However, if the 

film catalog were of the entire ISU Library's holdings,, or if an online 

catalog were made available ^ the additional access to ^all of the Library's 

collection would most probably effect the demand on these devices. 

Obviously^ this study is not useful in making predictions for either of 

these possibilities, . C ■ , * 
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T^le 9* : Card datalbg use in speelal locations durin ten-minute samples* r 


Location ^^»mber of 
monograph vols,) 


Average 
number, 
of users 


Standard 
Qeviatjon 


Number of users- 
at a 95% 

GQIliJUeilUc 'level 


Desi^ Reading Room (6,250) 


.72 


.76 


.58 - . 86 1 


Eoonomlci /Sociology Reading 
Room (5,500) 


. .2() 


.58 


.15 - .37 


Engineering Rea;dlng Room 
(5, 400) 


.51 


.92 


.34 - -.68 • 


Mieroform /Media Reading 
Room (figureB unavailable) 


.26 


' ■ .57 


.1(1 - .36 


Physical Sciences Reading 
Ro6mA(4,250) - 


.33 


.63, t 


.22 - '.44 

■ ■ = ' ■ 


Veterinary Medical Library 
(12,3io) \ 


.66 


.91 


-J 

' .49 - .83 
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Table 10.' Berlals catalog use in speclar lodationa during ten-minute samples . 



Location (number of serial 
vols, anj/or titleq) 

Desipi Reading Room 

les: 154, volumes.: 265) 



Average 
number 
of users 



Economics /Sociology Reading 
Room (titles: 1S6) 

Engineering Reading R^m 
(titles J 281) 

. &■ 

Microform /Media Center 
(figures unavailable) 



Physical Sciences Reading 
Room '(titles: 381, ' 
volumesi 20,717) 



Veterinary Medical Library 
les: 781) 



10 



,13 



,27 



Standard 
deviation 



.34 

. .40' 
•48' 
. 66 

1.08 
.50 



Number of users 

at a 95% ' 
confidence level 



. 07 - .19 



03 - .17 



04 - .22 



32 - .56 



,64 - 1.04 



18 - .3£ 
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ConcluslQn ' ; ■ . 

The purpose of this study was to collect information which would 
provide a description of catalog use at the Iowa State University Library, _ 
This information will be used in developing plans for the^ future of the 
catalog. ^ I 

In an attempt to determine the riuinber of catalog devices necessary 
to satisfy user needs during peak use penods several analyses were conducted* 
The lack of correlation between regularly gathered statistics (l*e, , circulation 
statistics and door counts) and -catalog use i suggest that these statistics 
could' not,, be used to accurately predict the optimum number of COM stations | 
or CRT terminals required by catalog users during peak^tise times. Consequently 
arrival rates at the catalog must be observed before such predicti^n^can be 
raadei ^ . 

^ 1 The initial observations of catalog ^se were used to pinpoint peak 
use times. Further observation of the heaviest catalog use period enabled 
us, to verify the assumption that the Poisson distribution provides an accurate 
description of the distribution of arrivals at the catalog during the pe'pk use 
period. To complete the queueing model, user serviGe times must be measured 
or hypothesized. for pveh types of ser^rtce devices, such as CRT terminals, 
microform readers, etc* With this data, a model can be constructed to produce ^ 
various scenarios of waiting atid process times depending on .the number of ' 
catalog devices available* , ^ / - 

Another objectivfe^-ei^this study was to compare card catalog use to 
serials book catalog ^use, in order to investigate whether the physical 
separation of serials and monographic bibliographic information is justified. 
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The- heavy use of the sertaQs catalog (60% does seem fo^ " ■ 

justify the separate maintenance of the serials catalog. Given a different 
format for the catalog, the possibility of .reintegrating serials and monQgraphs, 
however* eould be considered. 

The observed patterns of staff catalog use can be used to reschedule 
staff hours at the catalog in order to avoid heavy staff use during peak 
patron use periods • 

InitiaUy* we had hoped that a deUneation^^ positions of 

users within the card catalog area would 'be helpful in the event that the 
ISU Library administration chose a COM format for our future catalog, Sinca 
the use of our divided author /title-subject card catalog was almost evenry 
split and because distribution of users throughout the entire catalog area 
was falriy even^ there are two options for the desigiv^ci^^jiicrbfUm catalog, 

. The catalog, in film form, could remain divided with an ©qual number of , 
readers , for the author /title, and the subject sections r or a dictionary catalog 
could be produced with, each reel containing a set number of records ( analogous 
to the sections of the card catalog containing a set number of cards) , These^ 
two plans* however* are only feasible with a separate serials catalog* for 
fhe very absence, of serials information from the card catalog ^probably 
accounts for the Library^S; ratio of author /title to subject use of the 

■ "monographs^' ciatalog (51149). ^ ^ 

The relatively light use -of public catalogs in special locations ^outside 
of the Main Library Indicates that bhly a jliinimal number of catalog* devices \ , 
wiU be necessary to satisfy patron needs. fet*^hese locations: The actual number 



... , . . g 

of deviees. needed win be^^ more^ on . 

the number of users in these locations, 

? In conclusions this study has pro'viked valuable information on 
patron arid staff use of^the Library's publle catalofs. Although no final , 
decisions have been made concerning the future of Iowa State Uhiversity 
Library's public catalogs^ we are confident . that these analyses will help , 
us to make more Informed decisions tor tfii Juture* 

' ^ ■ ' i ' ■ . ■ 
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